Tumours of the central nervous system (CNS) containing striated muscle elements are rare, especially when teratomas are excluded. A case of primary rhabdomyosarcoma of the cerebrum is reported here. A comparison with other similar tumours which have occurred in the CNS leads to a reappraisal of the concept of medullomyoblastoma. CASE 
REPORT
In July 1969, E.P., a 45 year old housewife (LH No. 504560) developed transitory involuntary jerking movements of the left foot. Three weeks later similar attacks occurred on successive days lasting 5 to 10 minutes on each occasion. The left shoulder was also affected and examination after the attacks showed moderate residual weakness of the left arm and leg. She became drowsy and developed a dense left hemiplegia with some loss ofjoint position sense on the left, bilateral ptosis, and impairment of conjugate deviation of the eyes to the left. An electroencephalogram indicated a space occupying lesion in the right cerebral hemisphere, and a carotid angiogram showed an avascular lesion in the right parietal zone with 1-5 cm shift of the midline vessels to the left and evidence of early tentorial herniation.
At craniotomy a small intracerebral haematoma was discovered in the right posterior frontal region, and this was evacuated. Biopsy of the wall of the cavity showed only gliosis. Her level of consciousness, but not the hemiplegia, improved at first, but over the next two weeks deteriorated to the previous level. Re-exploration showed a cerebral abscess at the site of the previous haematoma but this was sterile on culture. After this there was a further temporary improvement but a few days later she was again deeply unconscious and had a left homonymous hemianopia. At the beginning of September the craniotomy was reopened and the cavity decompressed but there were no new findings and her condition did not improve. Three weeks later a multilocular abscess in the right cerebral hemisphere was excised in toto. Histological examination showed areas of undifferentiated malignant tumour of uncertain origin in the wall of the abscess. Over the next five months there was a gradual improvement in her condition and she was able to walk with the aid of a tripod. The left arm remained weak and the visual field defect was unchanged. During March 1970 she became drowsy and complained of headache. There was a precipitous deterioration in her level of consciousness, with raised intracranial pressure and bilateral pyramidal signs. One hundred and fifty i51 group.bmj.com on June 20, 2017 -Published by http://jnnp.bmj.com/ Downloaded from millilitres of opalescent fluid were aspirated from the craniotomy site but she became deeply unconscious and remained so until she died towards the end of April 1970, 10 months after the onset of her illness. PATHOLOGY SURGICAL MATERIAL (SD/6558/69) The material received after total excision of the abscess consisted bone. The brain (1,107 g) was soft with flattening of the cerebral convolutions on the left and bilateral uncal grooving. Mottled haemorrhagic tumour was visible through a 5 0 cm diameter defect in the right parietal cortex and in this region the left hemisphere bulged across the midline. The brain was fixed in 400 formol-saline for three weeks and then sliced. The slices showed a large tumour, up to 5 5 cm in 4 4~~~~~~~~~~~~4 (Fig. 3) . Cross-striations were occasionally seen in the strap forms on haematoxylin and eosin sections and were numerous in sections stained with phosphotungstic acid haematoxylin (Fig. 4) . Areas of undifferentiated cells which resembled those seen in the surgical material were present particularly at the growing edge (Fig. 5) (Fig. 6) . In view of this apparently nonspecific argyrophilia, tissue from an undifferentiated embryonal rhabdomyosarcoma of the jaw in a 22 year old man was stained in a similar fashion. Again a few argyrophilic fibrils were seen despite the anaplastic nature of the tumour (Fig. 7) . Electron microscopy was attempted on the tumour tissue but the electronmicrographs were of poor quality due to the inappropriate fixation in formol-saline. However, fragmented and disorganized myofibrils composed of filaments with the appearance of actin and myosin were seen in the cytoplasm of both the straplike cells and the small undifferentiated cells.
Sections Rhabdomyosarcomas are rare tumours outside of the central nervous system and fall into two distinct but related groups (Evans, 1966; Stout and Lattes, 1967) . In adults they occur mainly in the soft tissues of the trunk and extremities; they are often pleomorphic with little evidence of cross-striated cells, although more differentiated forms have been recorded (Evans, 1966) . In children and adolescents the head and neck and urogenital tract are the main sites of origin. In these tumours more differentiation may occur and cells with cross-striations are more frequently seen. The fact that many rhabdomyosarcomas arise in tissues that do not normally contain striated muscle has led some authorities to believe that these tumours derive directly from unstable mesenchyme which undergoes neoplastic change (Evans, 1966; Willis, 1967) . A similar origin from mesenchyme would also adequately explain the presence of such a tumour in the central nervous system. The alternative is that the present tumour is related to the mixed mesenchymal and neuroepithelial tumours which have recently been described (Goldman, 1969; Shuangshoti and Netsky, 1971) . These tumours differ from the present case in that they contain a combined glioma and sarcoma in which varying degrees of differentiation into fibroblastic, chondroblastic, and rhabdomyoblastic elements have occurred. They are probably related to gliosarcoma (Rubinstein, 1956 ). An overgrowth of a rhabdomyoblastic element in such a tumour could mimic a rhabdomyosarcoma. However, derivation from unstable mesenchyme would seem a more likely explanation.
Only one previous case of a cerebral rhabdomyosarcoma has been found (Koide, 1957) and this is poorly documented. There are, however, 15 reports of primary tumours of the CNS which might also be regarded as rhabdomyosarcomas. The clinical and pathological details of these are summarized in the Table together with the present case.
The first 11 listed are similar to each other (Table) . They are all cerebellar tumours which have occurred in children aged 2 to 11 years and all are known to have been in the midline. The sex ratio is 4F:7M. The clinical histories are of variable length (two weeks to nine months). In many cases death occurred before or soon after surgery but in three cases (3, 4, and 8) surgical excision followed by radiotherapy gave a significant improvement in survival time (12 to 23 months). Distant metastases have not occurred (1942) group.bmj.com on June 20, 2017 -Published by http://jnnp.bmj.com/ Downloaded from but cases 6, 8, and 9 showed infiltration of the leptomeninges. The microscopic appearances of individual tumours are strikingly similar with descriptions of cellular small cell areas, and less cellular spindle cell areas mentioned in many reports. Spindle cells with cross-striations are described in every case except that of Zulch (1941) who did not demonstrate stripes and regarded these as smooth muscle cells (case 3). However, his case resembles the others in all other respects and must be included in this group of tumours. Misugi and Liss (1970) claimed to have demonstrated axon-like structures in the electronmicrographs of their tumour (case 11) but their illustrations are not convincing and they also described glial fibres which may indicate an admixture of normal neural tissue within their tumour.
Six of the tumours in this group (cases 1, 2, 3, 5, 6, and 7) were called medullomyoblastomas mainly because neurofibrils were demonstrated within the small cell areas. Other authors (cases 4 and 11) felt that this finding indicated a teratomatous origin. These tumours with apparent neuroblastomatous elements have usually been regarded as variants of medulloblastoma, but recently Russell and Rubinstein (1971) have preferred to call them malignant teratoid tumours. Neural elements were not demonstrated in the remainder (cases 8, 9, and 10). Even so these pure rhabdomyosarcomas have been related to medullomyoblastomas by most authors, although it has been suggested that they represent rhabdomyoblastic differentiation in an embryonal sarcoma (Russell and Rubinstein, 1971 ). However, because of the many similarities described above it would seem that the first 11 cases listed (Table) Although the adult and childhood tumours occur in different sites, they do not vary in behaviour or morphology. In both groups the clinical course is short and stormy and a comparison of the histological appearances reveals remarkable similarities. Cellular areas composed of small round or oval cells with some pleomorphism are described in both groups as are less cellular areas of spindle cells. Foci of primitive mesenchyme and cells with cross-striations are also a common feature. It has been possible to examine sections from the childhood tumour described by Russell and Rubinstein (1971) 
